Dispersion of effective refractory period during abrupt reperfusion of ischemic myocardium in dogs.
Dispersion of the effective refractory period was measured in anesthetized dogs using a computerized system and bipolar epicardial electrodes or, alternatively, transmural plunge electrodes. Measurements were made at 1 minute intervals during short (5 minute) and long (15 minute) periods of coronary arterial ligation and for 3 to 5 minutes after release of the ligatures. Both transepicardial and transmural temporal dispersion of refractoriness correlated well with the increased vulnerability to spontaneous ventricular fibrillation during short periods of ligation and the relative electrical stability observed toward the end of the longer periods of ligation. During reperfusion, transmural dispersion increased somewhat after ligature release in the longer-term experiments but the increase did not appear adequate to explain the associated large incidence of spontaneous arrhythmias after release. Effective refractory periods measured at one nonischemic and five ischemic electrode sites at intervals as short as 20 seconds revealed abrupt shortening of the refractory period at all ischemic sites during the 1st minute of reperfusion, resulting in a large but short-lived electrical gradient between the ischemic and nonischemic myocardium. This increased dispersion between the ischemic and nonischemic myocardium occurred at a time of maximal vulnerability to reperfusion arrhythmias. However, this increased dispersion was greater after the 5 minute than after the 15 minute periods of ligation and thus does not fully explain the greater incidence of reperfusion arrhythmias after ligature release in the longer-term studies. Although arrhythmias of acute ischemia are associated with increased dispersion of refractoriness within theischemic segment and reperfusion arrhythmias with dispersion between ischemic and nonischemic segments, other electrophysiologic alterations probably play an important role in the genesis of the arrhythmias of reperfusion.